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Scleroglucan°l] sulfate7]* -*f3}-^-7l ^*fl, scleroglucan 4 g^r S03-pyridine (sulfur trioxide pyridine 

complex) 24 g^- pyridine 320 mH ^ 85t^^ 6*i# iL*H^! ^ <NtI4. ^l* 10%(w/y) NaOH -g- 

°A 400 mil- ^ ^ acetone^ ^7>^4. ^j^-t-fr acetone^ 3*r31 3:4. 100 ml* ^ 

1-2. Scleroglucan sulfated palmitation 



^7] ^-^-8: 5af}*r7] £^7]*] palmitoyl7l# ^3:4. 1 g^l scleroglucan sulfate* 40 ml 

dimethylforamide (DMF)°fl ^ 60^^^ 2 " 3*1 ?> ZL*l*]?)5L, 0.1 g£] palmitoylchloride^ 1 ml^l pyridine 3. 
^H0.24ml^l DMF# ^ 4 *1 # <3 ^ : ^ 5^*1*14. o]f. 1A]# ^ ^^|J!70ml^ ethanoH ^ 

^ 7 r er&£ £o}Ai ethanol 80 ml4 diethylether 60 mH -g-^A5. 50t°fl^1 2*1 

# palmioty!7l7> 1^ OPSS* ^3:4. 



1-3. OPSS»<>l-g-$e1i^5I^ 

OPSS* e1.5L# ^l^l^H ^^sr7j e]5E§* 4"§-4 ^AS. *fl^&4. ?1^]^<?1 phosphatidylcholine 

4 stearylamine, cholesterol* 10 : 3 : 1 2\ * tajs. chloroform^ methanol (HI v/v)^ ^ -g-*1H -g-sflBH 
^7l# *l-g-*H ^ 2 a1^V evaporation^^ ^ ^ 0.15 NaCli -£*t|^ 0.1%(w/v) 

concanavalin A (Con A) -g-^ 10 ml* ^7}*H 4:5.31* ^SK* ^ 5£ ^el*H <M* -S^tII 4%6\ 

el5L#* *fl^:4. OPSS 5^ 33L§£ OPSS* £ 14 PBS buffer^! -&-*fl*H el5# ^3^4 £ 

%^J1 1*1 # ^<t> Jil«];3;4. *H^£ OPSS SfJ °J7} ^ H7l* electrophotonetic light scattering 

spectrophotometer (ELS-8000, Photal, Japan)* o]^H ^^3:4. 
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0PSS:Lipid (weight ratio) 


£JXf £2 a^i , . 


0 : 10 


256 ± 30 nm 


3 : 17 


359 ± 90 nm 


6 : 14 


648 ± 39 nm 


9 : 11 


1016 ±18 nm 
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Abstract 

The liposome which has been being widely used as the oral medicinal water communications 
enough was unable to protect a drug from the gastrointestinal tract my physiology environment. 
It began to develop the polymeric coating liposome which therefore coated the surface in the 
polysaccharide with instability, of the liposome itself had the vivo stability. It relates to the 
application of the liposome coating using the scleroglucan in which it becomes p -D-1 , (3 -D-1 
of 3-glucopyranosyl unit 3 a piece unit, and 6-glucopyranosyl unit among this polysaccharide to 
the kinds hybrid form and the drug carrier using the same. The present invention chemically 
introduces. a sulfate to the scleroglucan separated from the Fungus Sclerotium Rolfsii and it 
enhances the hydrophile property and immune enhancer power. It introduces O-palmitoyl to a 
scleroglucan and is a hydrophobicity it coats on a liposome. The difference from the liposome of 
the prior which after it coats a liposome in the O-palmitoylscleroglucan sulfate (it calls because 
of being below OPSS) manufactured through the chemical method, it does not coat through the 
vivo, stability, a drug-releasing etc the Holotrichia of the new by presenting that the OPSS coating 
liposome is useful in the oral medicinal water delivery system. Polysaccharide coating liposome 
presenting, and the drug delivery system using the same is provided. 
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Representative Drawing(s) 
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lp£ Description 

Brief Explanation of the Drawing(s) 

Fig^J_ is a schematic diagram of the O-palmitoyl scleroglucan sulfate coating liposome. 

£ 1-B O-palmitoyl scleroglucan sulfate H§ B|S#s| H^£0|c|-. 

Fia. 2 is a drawing simply showing the O-palmitoyl scleroglucan sulfate synthetic sequence and 
liposome coating procedure. 

EL 2~ O-palmitoyl scleroglucan sulfate SHS t£M£\ 5|| Z}E**MI M-^tH ngo| 

Fig. 3 is a graph showing the stability in the bile acid of the liposome which it does not coat and 
OPSS coating liposome. 

£ 3€ agsw ziSLSH OPSS &S^o)|Ai q^tH n2H£<HcL 

F'fl- 4 is. a graph showing the drug-releasing at the artificial gastric juice from the liposome 
which it does not coat and OPSS coating liposome. 

Eig^_5 is a graph showing the drug-releasing at the artificial intestinal juice from the liposome 
which it does not coat and OPSS coating. liposome. 

£H = o|cK 



Details of the Invention 
■ Purpose of the Invention 

« The Technical Field to which the Invention belongs and the Prior Art in that Field 

A liposome referred to the endoplasmic reticulum consisting of the lipid bilayer. And it had an 
advantage and the bio compatibility which at the same time, it could seal within the fat-soluble 
drug or the water soluble drug everyone, liposome and a liposome was frequently used as the 
drug carrier. Hashimoto and Kawadas (Endocrinol. Japan.26, 337-344, 1979) sealed the insulin 
within the liposome charging to the negative principle in nature and it was the oral administration 
and it observed the change of the blood glucose in the animal. But the liposome of a prior 
enough is unable to protect the sealed drug which is unstable in the physiology environment 
within the gastrointestinal tract and it experiences difficulties in an application as. the oral ■ 
medicinal water transporter of being many. The various as to the method, for heightening the 
physical stability of a liposome was presented. A method etc. were the method for adding the 
cholesterol and reducing the mobility of a film and the room controlling the composition of a 
phospholipid, and the outer ring of the lipid membrane studied to a polymer. It surrounded. By 
using the method for using the natural polysaccharide among the method for using the double 
polymer, and the natural polysaccharide which does not give a year to the human body 
particularly when administering to an oral, the stability of a liposome is improved. Methods which 
enough protect a drug and enhance the effect of delivery of a drug within an organism are 
groped for. However, the. result of having with significance especially does not obtain. It has the 
amylose, meeting an amylopectin etc. and a chitosan, a flurane , and a text are reported to 
natural polysaccharides which are studied in order to improve a present, and the stability of a 



liposome that it surrounds tha^osome membrane and such polysacchajxtes contnoute to a 
stability. In the future, the mj^r color and the technology which it man^Btures for several . 
uses, in order to be used and it synthesizes of the administration route which is more wide by 
improving the stability of a liposome, are needed. 

oil §A|ofl SStf ^ 5Ufc &aa*4N*ISteaS 7|-x| ji gioi # 2 ir*l| £ A^sjoixi %cl. 
Hashimoto^ Kawada (Endocrinol. Japan, 26, 337-344,. 1 979)-c- §££ 2-l£# Mlo|| 

lro| ^go|| M°f*j^ Mojg o t## * «§| o t = -^^|^Ai 

efal 2R# fis #B|Mfe #o| °^£loj;q o| § # 0|§SHr # 

o||A4 *j£ oissffe gj-'a. W-oim mi oi^oii *joi o|#5|- 

cm £|s§£|'o}§^ s ^a^U, as ^oi $*\\ ms. °|#o| a& aaj.j ^ 0 |^ # 

w= 0 | H^HjiaicK «f-x|ef-. ^fi|& 2it S^fe 'is £i Xi*l °m, 

^iE! §o| sjm o|e^h cfg^o| a|s# SH^m °fg^o)| 7|o=|EfcHi Mm'sLlm 2Ic|-.'&°S. 
£ a|sl°| °[S-a-t s^aIUo^ah d] a -s. j=o^ ssa| ctejfl- a^h 2l£4=. 

The present invention relates to the application of a scleroglucan among such natural 
polysaccharide and is to provide the improved stability within the method for chemically 
ornamenting proper more concretely, it surrounds a liposome with a material and organism, and 
the utility of the drug delivery system. 

^ ^S-B o|B^ xjoi ^g. gol|Ai scleroglucan^l #§o)| ^ ^o^, ci #A||*Mlt #7| 



* The Technical Challenges of the Invention 

The present invention takes notice of the point as described in the above. By coating the lipid 
membrane by using the natural polysaccharide chain scleroglucan the drug carrier a liposome it 
improves the stability within an organism. It is a purpose to heighten the drug delivery system an 
utility. More concretely, the Holotrichia of the synthesis which includes the chemical modification 
of the scleroglucan which is the polysaccharide in order to coat a liposome and the liposome in 
which the scleroglucan derivative is coated and drug carrier a possibility is evaluated and the new 
drug delivery system tries to be provided. 

£ ^S-S m\ ^^[oi, ^ 3e*m*|s| a|i£^« c^*||oj sc | erog | ucan# 0 | 

^IS^fi 5g'&££Afc| u[j of| Ai o , oj-gAjg q# a|^| -q j A|^ajO S ^o| 
feo|^ 3do| ^^o|cK ci ^Ai|^7||^ susp| cFg*|oj sc leroglucanS| i^^sj 

^^J-S scleroglucan sua th|^ °j o^°. s^*||^o| 7^^# 



■ Structure & Operation of the Invention 

It is included to irradiate the stability evaluation and drug-releasing tendency of the step: step: 
OPSS coating liposome manufactured and coats a liposome by using the 0- 
palmitoylscleroglucan sulfate (OPSS) uniting a sulfate and palmiotoyl with the scleroglucan 
according to the present invention for achieving the above described object and synthesized 
evaluate the utility. 

^7 1 SI ^§ sxn o ^A^p| ?|*r m ^gog scleroglucanoll sulfated palmiotoyl7|» 

oi H"^ M^E tMI; O-palmitoylscleroglucan sulfate(OPSS)# o|§^ 2§Sfe EMI; ^11 




The embodiment of below the present invention is described. The following embodiment is to 
exemplify the present invention but the present invention is not restricted to the following 
embodiment. 

0| oh £ tfg£| AJA| 0||4 7|*H°!-CK Sp| AJA| 0}|^ $ £g$ Oj|A|Sp| flffl &gO| Sp| 

aja| oj|o)| oWcf; 

Embodiment 1 . 

4|A| oil 1 ' 

1-1. The sulfation of Scleroglucan. 
1-1. Scleroglucan^l sulfation 

, In order that a sulfate is adhered to Scleroglucan, after the scleroglucan 4 g and the refined 
S03-pyridine (sulfur trioxide pyridine complex) 24 g being put into the pyridine 320 ml and 
mixing at 85 "C for 6 hours, it cools in the room temperature. After 10 % (w/v) NaOH solution 400 
ml being put and mixing this, the acetone is added. It washes to the acetone with about 3 times 
after collecting a precipitate. After receiving hemodialysis for treating for the day after the 
distilled water 100 ml being put and dissolving a precipitate, it froze and dries and it collected. 

Scleroglucanofl sulfate?!* -r-^opl ^|§H, scleroglucan 4 S03-pyridine (sulfur trioxide 

pyridine complex) 24 g# pyridine 320 m|ot| yo) 85TC'0||Ai 6*12} #£]■ *E #£o\\A-\ AJ£| 

c+. 0|# 10% (w/v) NaOH 400 ml* ^oj H^Mil * acetone* S^fich * . 

acetoneHS 3*W*ll*ltW. 100,ml# *4o]M SslWZ! * #oj. c ^ 



1-2. The palmitation of the Scleroglucan sulfate. 
1-2. Scleroglucan sulfated palm itation 

Thie hydrophobicity eccentric person palmitoyl is adhered to order to coat a material on a 
liposome. The scleroglucan sulfate of 1 g synthesized is put into 40 ml dimethylforamide (DMF) 
and it mixes at 60 1: for 2 ~ 3 hours. DMF of the pyridine of the palmitoylchloride of 0.1 g and 1 
ml and 0.24 ml are put and it mixes at the identical with 4 hour temperature. After this is left as 
it is for 1 hour and it cools and it slowly pours into the ethahol of 70 ml, the settled material • 
collects and it washes to the solution in which the .ethanol 80 ml and diethylether 60 ml are 
mixed and it dries in a vacuum at 50 1: for 2 hours and OPSS.in which a palmiotyl is combined is 
synthesized. 

&7| a|igo|| suspl ^|SH ±*NiPieJ palmitoyPI* ¥*t»cK 1 0 sj scleroglucan 

sulfatel- 40 ml dimethylforamide (DMF)ojl 60X;o\\M 2~3M y J #2! ZL<itM?\lL, 0.1 g£| 
palmitoylchloride2f 1 m'|S| pyridine ZLB\IL 0.24 ml^l DMF» 4*\Z} #1J eh ££o||A-j .;niyA|£l 

o|# 1A|^} §oj. *}*\z\oi ±\t\n 70-mlfi| ethanoN *l*js| ^£ CIS, 7*a^-& fwy 
ethanol 80 ml^l- diethylether 60 mlo| SH"S #9H°S a^^oI 50"Co||A-| 2M?} sTgd^-M?! 
palmiotyPPI- §fhS OPSS* ti£&cl. 



1-3. The liposome coating using OPSS. 



1-3. OPSS# o| -git a|s# 



In order that OPSS is coatedBFthe liposome lipid film, firstly a liposom d^^nanufactured with 
the method as follows. After a phosphatidylcholine and the stearylamine which is a phospholipid, 
and the cholesterol being dissolved at the mixed solvent of the methanol (1:1 v/v) and 
chloroform to the molar ratio of 10 : 3 : 1 and using Rotavapor, it makes the thin film type in the 
evaporation for about 2 hours, 0.1 % (w/v) concanavalin A (Con A) solution 10 ml dissolved. at 
the NaCI of 0.15 M is added and the endoplasmic reticulum is manufactured and it processes 
with ultrasonic wave for about 5 minute and a particle is uniformly and a liposome is 
manufactured. The OPSS coating liposome dissolves OPSS synthesized at the PBS buffer to the 

* 

rate like the table 1 and it mixes with the liposome suspension and it enough agitates for 1 hour. 
The particle average size of the OPSS coating liposome manufactured is measured by using the 
electrophotonetic light scattering spectrophotometer (ELS-8000, Photal, Japan). 



OPSS# £|Sf xifiawi -agspl fl«H, 2*1 £|£## *U5°tr4. 

phosphatidylcholine^ stearylamine, cholesterol-!- 10.: 3 : 1 £| ■§• ti|S chloroform ty methanol 
(1:1 v/v)a| SU- %<>M S|S#^7|# olSSfoi #2} evaporation^ ^efgE||£ 

^•E 0.15 MS| NaClofl §SH^ 0.1% (w/v) concanavalin A (Con A) -H^ 10 ml* ^7|-or<*l ±s 

%\m ^flSoU °t 5-g- #°> if 4 flaisfol sjxn- *W aist* *2&ch OPSS a'fj a| 

S#€ t^e* OPSS* 5 iaf PBS buffercHI §fHS[oi e^^4 #^s r i 

§21 ajttftch fl|£E*r OPSS electrophotonetic light 

scattering spectrophotometer (ELS-8000, Photal, Japan)* o|-g-Sfoi ^gfj-cK' 



[Table 1] 



[II] 



J OPSS:Lipid (weight ratio) OPSS ; Lipid (weight ratio) 


j Particle average size gJ^Ts^"^] "j| 


0 : 10 0 : 10 


J 256 ± 30 nm 256 ±. 30 nm j 


I 3:173:17 


| 359 ± 90 nm 359 ± 90 nm I 


I 6:146:14 


| 648 ± 39 nm 648 ± 39 nm . 


J 9M1 9 : 11 


j 1016 ±18 nm 1016 ±18 nm j 



1-4. The reliability measure in the bile acid of the OPSS coating liposome. 
1-4, OPSS a| a|JE#a| &S^o)|Ai of S ^ ^Q 

The reliability measure at the bile salts evaluates that it measures- the change of the cloudiness 
to be the liposome which is not coated on the bile salts solution of the constant concentration 
and the hourly putting the OPSS coating liposome and is determined. While the glycocholic acid 
sodium solution (pH 5.6) 3 ml of 5 mM and 2.5 mM being added and 37T) keeping in custody in 
the OPSS coating liposome (the OPSS:lipid=3:l7 phosphorus case) solution 3 ml for 6 hours, it 
collects according to the fixed time zone and an absorbance is measured in 595 nm. By using 
the absorbance measured, the cloudiness is measured with an equation as follows. 

aa# ^<h ssHa m^s. itHfii m\m 52? «?i»ck opss =au 

(OPSS:lipid=3:l7?J g^) 3 miofl 2.5 mM^ 5 mM£| la|3lS!^L|.Eg §QH( pH 5 6 ) 3 m! ° 
371CCH|AH 6A|7f #oj. aa»ffl>c|.SlS ^IMiS *H?|SW 595 nmoiH ^g^cK 
o|#o[ci c^jif ^o|| o|sn ^gficK 

r 

Relative Turbidity = At/AO 



Relative Turbidity = At/AO 



Here, aO is the initial absorbsWe of ^he liposome solution. At is an .absdPBmce after the t time 
which mixes with the bile acid solution and done the cultivation. 



CM 7 1 A| AOfe B|^§ £7| S^5EO|i, Atfe Sm^Oi b||ot3[ t A\7[ J*o\ 

Fig. 3 is a graph showing the stability at the bile salts. As to the liposome which is not coated, in 
the bile salts at 2.5 mM in the half an hour, the cloudiness showed 0.213 in 0.35, 5.0 mM. And 
it was" seen that the cloudiness decreased after the respective 60 minutes and 120 minutes less 
than 0.1 . In 2.5 mM bile salts, the cloudiness of the cloudiness showed 0.856 in the middle until 
360 minutes in 0.92, 5.0 mM and this shows that the OPSS coating liposome is stable than the 
liposome which the liposome coated with the other side, and OPSS does not coat in the bile 

» 

salts. 

£ 3-8- Em^9<>UHfi| o^£jo l^lj, ^EHnoIcK 3§H]x| 30£ e}oJ| 2.5 mfc/M 

Ms\ ^S^gollMt ^5=7 r 0.35, 5.0 mM0i|A^ 0.213* S£°°1, 60^ 120£ ^oll ^E. 
7^ 0.1 0|«fS H±t£S: M^cK OPSSS aUS B|5#S 2.5 mM ^^gOiM 360£77pq 
£7r 0.92, 5.0 mMoflAi^. 0.856* M^Jl 0|fe a^^x| °>s. ac j. 0PSS s g £ | £ 



1-5. A drug-releasing from the OPSS coating liposome. 
1-5. OPSS 3§ E|if£e.-T^ ^M" ci"# 

The drug-releasing measurement puts in the liposome solution of the respective 1 ml into the 
simulated gastric fluid (SGF, pH 1 .2) which is the artificial gastric juice or the simulated Intestinal 
fluid (SIF, pH 7.4) 20 ml which is the artificial intestinal juice and it puts for 48. hours in the water 
baths of 37*C and the drug-releasing measurement performs the emission experiment. After it 
was a withdrawal and 100 /d sick was centrifuged at the predetermined time, after being a 
withdrawal and measuring an absorbance in 595 nm, it put in a supernate into the Con A 
standard curve calculus and it was the fixed quantity. 

* 

^# SHfc eJ^I^^J simulated gastric fluid (SGF, pH 1.2) SEfe °lg £r°«°i simulated 

Intestinal fluid (SIF, pH 7.4) 20 miofl 1 ml^l £|2# S 0 ^§ ^2 §£r 37t;a| 

4=o|| acH tj# mtrcK a|?}dl^ 100 fd^m oi-oj S-fej^a|°t 3, g#°!|°}- 

595 nmOllAH ^} ^ Con A standard curve TlltHPlI goj g |f*fSicK 

Fig. 4 is a graph showing the drug-releasing at the artificial gastric juice. PS1 is the liposome in 
which the polysaccharide is not coated. PS2 and PS3 the rate of the respective OPSS large lipid 
is 3:17, 6:14. A drug more than 90% of PS1 is emitted in emission 4 hours. PS2 and PS3 show 
the quantity of emission less than 30% until 24 hours. Fig. 5 is a graph showing the drug- 
releasing at the artificial intestinal juice. 85.3%, and PS3 of 93.4%, and PS2 of PS1 was the 
quantity of emission of about 90.1% seen within 24 hours. 

£ 4-fe £!3^oMo| ot § dj|| L4Ejy| zleHhoIcK PS1^ s>^ almoin, 

.PS2£ r PS3fe OPSS m lipids o|#o| 3:17, 6:14°! S^0|cK PS10| 4A|£} o}o\\ g 0 %o| 
#s| ofg 0 | PS2^ r PS3fe 24Ml}»\*\ 30% d|£}£| &§|f€ M°!cK JE 5-B eJg&^oflAi 

S| °im SJftS L4^tf ZLEHHO|cK 24A|^}0|lHo|| PS10| 93.4%, PS27F 85.3%, PS3^90.1% §E 

This presents that it is useful as the oral medicinal water communications while showing that the 
OPSS coating liposome is stable than the gastric juice. 

o|^ OPSS a|i§o| ?|^oUi SL^\ °[S^cfe ^# ^eN^ SSMs*| 



■ Effects of the Invention 

The present invention can improve the stability of the existing liposome and it can broaden the 
application range of a liposome as the drug carrier. A liposome can be coated by using 
Scleroglucan. It is stable as the oral medicinal water communications within the gastrointestinal 
tract and it effectually, effectively can reach within the small intestine and much more, the OPSS 
coating liposome is useful as the drug carrier. 
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Scope of Claims 

Claim[l] : 

The sulfate in the scleroglucan which is the polysaccharide and the step synthesizing 0- 
palmitoyl. 
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Claim[2] : 

The step that unites a scleroglucan with a liposome and coated. 
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Claim[3] : 

It includes to use the liposome in which Scleroglucan is coated as the drug delivery system. 
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